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APERTURED AND STAGGERED MOLDED 
PILE PRODUCT 
James X RochU^ 1862 Old QrcbaH Road, 
AbbsgtoDy Pa. 19001 
FiW Oct 2, 15^3, Sen No. 313355 
1 ClauD. (CI. 161—62) 

The present invenljan relates to improvcrocDts in pDe^ 
Jtfc matcnal and a process and apparatus for making the 
m a wdc variety of specific physical embodiments 
lor many different uses. 

V" ^f^^ ^ invenlion lo provide an improved 
type of molded material or product of sbeetOfte or other 
<^our in cross section, fabricated of a tbennally or 
DtheiTuse softenable and moldable substance having physi- 
cal characteristics suitable for the intended osc, such as 
a . thennoplastic or tbcnnosctling resinous compound 
natoi^ OT synthetic rubber, a compound softenable by a 
specif fugitive or other agent, and the like. All socb 
I^odDcts are characterized by an improved pfle-like surface 
another appropriate to the intended use. 
Wth this m mmd, the expression "pfle- as used herein 
IS to be considered to apply to a group of prpiections pro- 
truding froni a surface of the product, while "pile elemeaf* 
'° ^c^^ning to the individual projecting formations 
or members makjng up the pDe. 

_TTie invention contemplates a great many different pos- 
sible sizes, shapes and spacings of such elements relative 
to one another, making it possible to mold pflc-Hke prod- 
H^.r^*,'''°.f ^"t^^'''* '"^^''^ Of specifically 

fereT^-^^'?^ characteristics, and presenting many dif 
fw^vjsual, icxtoral and other effects; yet they are 
produced m common by variants of the same basic metb- 
tpj^^l^^"^^ or 

nrXu ^''^'"^'^j: classification of molded pile 
'""^^'^ relatively large and thick projecting 
coinponcnts m one or another outline (for example een^ 
eraDy pyrann-dal) and spadng relative to one another' A 
sbect-Me product of this character is suitable for use as 

tm/,".i: ^^"'^"if "^^'^^ ^ P^*>^<^*=<* ^i^h aper- 
tures therethrough m a predetermined relationship to the 
pile formations as a fiexibic, ground gripping shoe sole, 
as a shock absorbing layer, as a decorative ivall surfacing 
sueet, as an upholstenng material, etc 

broad classification, the piling „,ay be of a finer na^like 
f«*. 'J!! /'^ character, such filaments or strands being 
mtegrany fonned on a backing sheet or surface. Such 
material IS well suited for many divert uses. It may be 
employed as a brush bristle structure of a tooth bmsh or 

^wT^»^°^' ''''^^'"F' or squeegee-IiJcc im- 

plemcnt. It may possibly have an abrasive substance 
incorporated m the molded material to improve its quaUly 
for any of these purposes. n^^uvy 

sn^H ^'m of this sort having relatively closely 

^aced, filament-like pile elements may have their like 

^c^^Zx^l^^ '^^"^'^ ^ mechanical 

l^iT^^ 'u^"^^ intergrip of their respective pilings to 
hold the sheets together. Similaily, if ,be material of 
^rHrl« 7°>POsed to include permanent magnetic 
-tC^ ' - T^^"^'"^' suitabOily for use in a magnetic 
zipper )oint is apparent. 

;J^^^"^'^ ^^^1}^^ "'^y ^ as a heat 

^lation layer of an outer garment. A quite different 
apphcation of-thc same type of pile- 1 ikV ma tenuis in 
mat or carpet which may have various visual and/or 
textural effects, yarybg cushion action, etc., as the result 
Of different physical characteristics of the component pile 
li^Tih"^; J^l? Ty "ample, b point of their 

Itngth or he,ght, their thickness, their spacing relative to 



^^fri^ V v^^*^ >>P«lation,- their color, their hard- 
ms^ and the bke. The product may be employed as a 
sheet material for the making of gloves or in the molding 

'° ""^'^^ ^^^^ gripping and wear 
5 attributes may be had by a selective locati^ of pile-hke 
areas od the glove surface, by selectively treating the piles 
to improve wear-resistance, and the like. 
:*H^!l!f*- '^^""^^^ industrial and construction = 
Iw^^i*" '''^"^'^ ^ ^ invention are many and 
)0 diversified, for example, as a sound and heat insulating 
an'dl^'fortb'^'"'^ ^ wo^d-np roU filter component! 

In any adaptation or embodiment of the pile-like prod- 
Bct, particularly as a sheet, the invention contemplates the 
^»n«»?*iOn of a layer, pDe-like as above described, with an 
underlying or base layer of a porous or expanded foamy 
nature, the lammation being effected by heat and/or pres- 
sure m piling, thus to provide a sheet or like product 
bavmg improved quality in respect to non-slippage Uio 
the"like ^"^"^ insulation, cushioning ability, and 

While it will be appreciated that only a relatively few 
examines typically suited for the above mentioned utilities 
^herein Dhistrated and described, they are nevertheless 
25 sufficient to indicate the wide versatility of the invention 
m 3ts product aspect. 

Another general object of the invention is' to provide 
an improved method for the making of soch pile-like 
products^ ™»COTipriscs the application of the material 
30 o provide the pilmg, for example a tbcrmosoftenable, 
tbermoscttablc or vukanizable molding composition, pref- 
erably ,n a partiaBy set but stiH flowable or moldable 
condition of a surface thereof (and, if desired, with 
softenable ^,ps or crystals applied thereto) against a mold 
3.> composed of a novel assembly of side-by-side arranged 
marginany configured plates or laminae. The thus con-' 
stituted nriold may be a flat one or it may be of cylindrical 
or drum-hke character, comprised of peripherally notched 
or shaped circular discs for continuous production In 
40 cither case, the plates or laminae are successively ar- 
ranged m a selective manner with the notchings of one 
thereof m a desired relation to an adjacent lamina, or the 
notching of the latter. Such selection is of course 
dictated by the nature of the desired molded pDe effect 
.)r> In accordance with most of the embodiments herein 
Shown, the notches in question are of a depth, regardless 
of the shape thereof, to extend only partially through the 
height or radius of the laminae plate or disc; and the 
notches extend wholly through the width of the relatively 
thin lamma. Thus, successive laminae may have their 
nolchcd outer surfaces partially or wholly stewed or 
shifted relative to one another. The relationsh^ this 
respect dcicrmmcs the nature of the piling in regard to 
the design and population of the pile-like; in regard to 
55 a possible connection of pile elements to one another at 
^Lm"! '^""^^^'.?J ^ separation in this zone; in 

regard to a possible provision of apertures through the 
pile-like sheet product, etc. The shape of the notches 
determines Ihe contour, height and width of the individual 
60 pile components. However, other types of assembled- 
laminae type mold than the throurfi-notched ivoe are 
contemplated for the production of pile formations of 
flnl w'" ^'''"^^uI'T- materials which are 

65 t^mXd"' ^""'^^ - con- 

formations may be of Ihe same height throughout a given 
area of ,he prodiict. or of different heights in that area 
70 XIZ TT'''.''' - which .be to^^^^^^ 

?^et .L n,h K "^^'^'^^ or positioned. 

THbese and other chnrncter, sties of the product may also be 
detennmed in accordance with the relative color or hard- 
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ncss of compcment layers of the molded matenal, as ?DCh 
cbaracterislics arc leflectcd in the. j>hy3cal T^nse of the 
material in becoming soft and/cM^ setting. Hius, attract- 
ive viswal, patterned, carved cr half-tone effects may be 

^^As in the case of the pfle-hltc product, the basic method 
is capable of wide variation tn detail, and only a few 
representative embo<firoents are iDustratcd herein. 

Yet another object is to provide a labng method by 
which a pile-like layer or straturn may be larmnated or 
bnilt onto an underlying or base layer whKh k of rela- 
tively dense, boroogcneons nature, or onto a relatively 
porous, expanded or foamed stratum or Uyer for the ad- 
vantages mentioned above in regard to the product. 

In any event the method contemplates the initial soften- 
ing of a layer surface, thermally or otherwise, sufficiently 
to render the material readily flowable under mild jm^cs- 
sore into the pile forming cavities of the mold, where- 
upon the material is caused to set np m the cavities to 
m-ovide the pile elements of desired shape and character, 
then stripped from the mold. In these respects the pres- 
ent method differs markedly from present day high pres- 
sure extrusion and press practices requiring expcieivc and 
complicated equipment for commercial production. 

, While the cavities of the mold lamir>ae will ordinarily 
be of ample V-shape or other symmetrical contour, the 
invention also contemplates variations in which the mold 
laminae formations for the cavities may be of special 
design "or non-syromctrical outline. This enables the pro- 
duction of pnc-likc, filament-like napped surfaces having 
dcsiied special characteristics of appearance, tcxtural feel, 
cushioning quality, thermal or sound insulating quality, 
etc. It is also within ihe contemplation of the invention 
that a layer or lamination of layers may be pile-like on 
only one surface or on both opposite surfaces. 

Another object of the invention is to provide improved 
equipment or apparatus for the high production and high 
efficiency practice of the method to produce the pile-like ^ 
articles mentioned above. 

A further object is to provide an improved metho^, 
and laminated disc equipment for practicing the same, in 
which the molding notches or cavities of most embodi- 
ments, extending as they do from side to side of the mold 
laminae (and in some cases through the thickness of the 
molded sheet), permit air or other evolved gas to escape 
during the molding or forming phase. It is therefore not 
trapped in the mold cavity in a manner to possibly alter 
the shape or size of the pile elements, which arc therefore 
uniformly perfect throughout the pile area. 

..Moreover, the mold laminae may be produced very 
rapidly and inexpensively by a simple stamping operation. 

Reference has been made both to the formation of 
molding cavities by notching a lamination of sidc-by-side 
mold plates in a direction inwardly of the edges of the 
laminae, i.e., in a direction paralleling ibe planes of their 
engaging surfaces. However, similar effects may be bad 
by aperturing the plates within their edges and in a direc- 
tion transverse of their meeting planes; and varying pile 
effects are possible by varying the character of the aper- 
tures. These may be formed by punching, drilling or 
other type of machining of the plates, by etching or by 
some other appropriate type of perforating of the stacked 
metal mold laminae, as will be described. 

It is seen, however, that the method and apparatus 
differ more broadly in principle than in these respects 
from standard molding procedures and structures of known 
types, in *hai a relatively soft-surface material to be 
molded is forced, under relatively mild pressure, into 
—molding cavities- constituled-by- the laminae notchcs~or 
other formations, the flowable material fully entering the 
mold cavil tes and being shaped thereby. This is usually 
attended by a heating or cooling of the mold to at least 
partially set the molded piles, whereupon the product is 
stripped from the mold. If desired, the pile-like product 
may also be simultaneously bonded to a backing mem- 



ber, or, as indicated above, it may be pflc-like simnltancr 
ously on both of its sides. 

The foregoing as well as other objects will become 
more apparent as this description proceeds, especially 
when considered in connection ^ih the accompanying 
drawings illustrating preferred embodiments of the in- 
vention, wherein: 

Fib. 1 is a perspective view of a single componcDt 
mold lamina of a flat, plate-like notched charactcfi which 
is adapted to be assembled with others of a similar type 
in the making of a mold for the purpose of the inventaon, 
in on embodiment of the latter; 

¥1G. 2 is a fragmentary perspective view showing such 
similar laminae assembled in one suggested side-by-side 
relation to form a flat imold having alternate, fully 
staggered pDe forming notches; 

FIG. 2A is a similar view illustrating another posablc 
arrangement, by using which it is possible to make a 
pile-like product generally similar to that formed on the. 
mold of FIG. 2, but further featuring a rig-zag base grid 
network, enabling the piles to hold together without fur- 
ther base structure, even though holes are formed 
through the grid network, if desired; 

FIG. 2B is a fragmentary perspective view of still an- 
other alternative arrangement in modii5cati<Mi of what is 
shown in FIG. 2; * * • 

FIG. 3 is a fragmentary perspective view. of the basic 
invention depicted in FIG. 2, but as embodied in a 
cylindrical or drum-like mold for continuous production, 
and it is to be understood that flat moW arrangements 
snch as those of FIGS. 2A and 2B are also contemplated 
to be of cylindrical mold outline; 

FIG. 3A is a view similar to FIG. 3 of a portion of 
a mold which may be employed in making a pile-like 
sheet which is perforated or porous through an other- 
wise continuous base member; 

FIG. 4 is a perspective view showing a portion of a 
molded pile product formed to a mold of the character 
of cither FIG. 2 or 3; 

FIG. 4A is a fragmentary perspective view of a pil^ 
like product formed on a mold using the idea of FIG. 
2A, FIG. 4 A also showing how the base of the product 
may be made apcrtured if desired, with a grid-Bke ar- 
rangemcnt integrally merging its pile elements with one 
another; 

FIG- 4B is a fragmentary section through ao apertured 
or porous sheet produced from the mold of FIG. 3A, the 
pile elements of which exhibit a separated, discrete char- 
acter; 

FIG. 5. is a fragmentary perspective view illustrating 
a further slight modiflcation in the mold, which is in 
this case constructed of side-by-sidc mold laminae or 
discs having different outlines at the forming notches; 

FIG. 6 is a fragmentary perspective view . of a 
pyraniidal-shaped pile element of a product formed cai 
the mold structure of FIG. 5; 

FIG- 6A is a plan or radial view in exaggerated scale 
of a portion of a mold following the general principle 
of that of FIG. 5, but enabling the production of pile 
elements which are of curved or circular cross-section, 
and either conical or cylindrical shape in elevation; 

FIG. 7 is a fragmentary perspective view of a further 
alternative type of mold, featuring two-way tapered mold- 
ing notch fonnalions produced by assembled mold plates 
or discs of diffeient character; 

FIG. 8 is a view in vertical or radial cross section 
through the mold lambac of FIG. 7; 

FIG. 9 is a fragmentary perspective view similar to 
-^EIG. -7,-bui- showing a~sliU further modified- arrange-- 
ment of mold-forming plates, alternate ones of which 
have plain outer peripberal edges; 

FIG. 10 is a perspective view of a portion of a flat 
type of mold, generally similar in underlying principle 
to that of FIG. 2, but employed for the production of 
75 a pile-like product having a multiplicity of quite clon-^ 
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Ir ffllTei?'"''''' ^-^^ P3c eiemenb 

a H^.IL" » ^S^^^'afy perspective view showmg 

of ii^i^ ^"^^ """'■"'"S fwmatiow like thcs; 
of the flat mold of FIG. 10; 

respectivdy, fragmenlaiv 
v«w, « pen5pe«,ve and in vertical section sKie a 
^rbop of a product of tie moM of either HO. 10 or 11. 

vMom and lo»g.tndfflal tnmsverse spacipgs, respeo- 
tJ,^^^ and 13A are, req)ectively, fragmeDtary lop 
scale, of a p,le-like sheet prodoced by the ice of a mold, 
are of different color and/or hardness charactcri^ 
J^Suct; ^"""^ """^"^ effecTriS , 

t, ? JP^^Pective view of a portion of a nraltirie 

n^S^'i'^" ^'^'^ alternaCwiA 

noshed lamuiae. heJng somewhat simflar to the mold of 

f « V'^Ja^ m a plan view of a portion of a *eet molded 
to a mrid generaHy similar to that of FIG 14 hM {riA 

anolher to produce staggered and more widely spaced 
pile elements on the prodoct; 7 »i«".ca 

FIG. 15A is a fragmenlaiy section through a pair of 
snperposed plastic sheets used in prodttcinra pr^ 
Wirt a distmcUve halMone-Iilce appearance- '"^"^ 
verWSl J^? are; resi*cUvely. top plan and 

vertical^sectional views, the latter in enlarged scale 

HG 15A by an altcinaUve method, i.e, wsing a mold S 

fte moMT"" °' ^'^ foraing^nofSiel o? 

fte^mold have different heights and/or spadngs relative 

Ihe^'S"?"' ''" ^ va^ing^-soaTtSr^ 

1,^^; 1^^ ^ action through a mnltirfe 

fte lamin^ed sheet of FIG. 16A ii wl^htffSe^sha^ 
-S;%^^7en?h?''^"^''*^^« elementsoirp^oS 

e^^^TX'""? employed r^^'ptX" 

vaW^oflhgs;'"""'* 

fragmentaiy sectional views 
*ow,ng how pile omlines such as thoj^of FIG 7 i^Iy 
be^e^ployed for producing a mechanical pile wl^c^ 

rJ]?: " ? ^'asmentaiy perspective view of a mold 
Iw^.""?'""''"' o"*" articles haviL pite 

FIGS J8, 19 and 20 are schematic side elevational 
v^ws of alternative embodiments of molding apptra?u 
Si abot'^H 'Z'^"^'^ ^'^""'"8 Pite-Jfte1.roducts o 

f-JUi> 21 and 22 are, respectively, exploded nerenw 
..ve and sectional views showing a bisic ^Safp"^: 

cavities, FIG. 22 showing the apertured laminae ariange- 
ment m association with a cavify-dosing base plate 

• ;«f ? drawi„gs,-nGS ra5d 2~UliistFate the 

construction of a flat or planar type mold which may be 
used m the production of a sheet or like pile-lilie product 
such as IS shown in FIG. 4. As in case of all em- 
*odimeni$ of the invention, this mold, generally desig- 
nated 10, win be applied to and operated by molding 



15 



tn^^^Vl''* ^"""^ iHnslrated in FIGS 18 19 

^JJ^^' ^ portion is shown in FIG. 2, 

IS shown as bemg comprised of a phirality of like sUk- 
5 ty-side assembled plates or laminae Jl c2^ of m^^„ 
mined top-tc^bottom height Z fo^eTTo p^^^^" 

or nmoK """"^ top edge ther^ 

^L,!]^! "* separated from one another by 

th/ 'Dostraled forms appearing in 

.rV "* » detennined by the 

d«ired thickness and height of the pile element it^t w 

p !l .V "* "P"8ht sides. 

Katlier «ian being uniform in shape and spacing the 
mold notches or recesses 12 may differ in thWdfeie^ 
20 SemS-''^'''*f ir'*'™='"«eardto^ru^ 
Z^Z^"^^V' '""^a, except, of conrse 

Ewroples of such vanants will be described 

and described herein, the mold laminae may be fabricated 
25 of a suitably heat conductive metal, or of a m,"m!?^ 

^ro^nl il^""" '•"■^ng in the mo ding 

or^^T- • *"n>o-£oftening, iheim<^settiDs 

30 to wiibsfand temperatures rangmg from 190* F-380' F 
m which the moMable materiaCsuch as a k^Wvinvi 

semi.molt«:::,i"-oj 

lion If nr ^ v^°; ^ *•= """'J ='»»«">c- 

L - • ? ^^'^ mow of FIG. 3) is seen 

nL ^fV.^xit,'^ ' ^'^""^ detennined by the thick- 
ness of ,be molded material left to overlie the flat top or 

40 ^ "^'^ V-notches 12. From this layJJ /« 

^ nvtr^f '»> "-"^ Of triJ^gula^ 

orpyramidal cross sectional outline. In the embodiment 

more fiJ! T'^ f " as dislingmshed friTthe 

more Wamentary pile shapes hereinafter described A, 
45 0»us composed, the pile or piling of the prodoct. anerdlv 
iJesignated 20 in FIG. 4. is well suitedTr^^^SS 

ty^o^Cri:- hi'' T'l!"^: '"^-^'^ 
of^exin. h^* . ^'^I^^ne the advantageous ability 
of flexmg both transversely and longitudinally as well as 
50 oWiquely m reference to these directions; or L a Tcora- 
tive. constrtirtion or industrial layer of any of the sorts 
mentKined above. 1„ a suggested shoe sole or maWng 
apphcation it ,s to be noted that the total frictiTnal of 

. ^"''JT'^T^.^ P'«"e » no less thanT If 
55 known products having continuous, rather than sta«ered 
formations Particlarly i„ regard to a sb^ t^J^ 
the wei^t of the wearer is distributed in a very regu^^ 
and^unifonn manner, with increased comfort to the 

tha?of%ir P"".'.""* structure, 

of FIG ^'"^ designated 22 and that 

Of FIG. 2B being designated 23, which comprises an as- 
^bly of mold laminae 24, in structure only sligbrty 
different from the laminae of FIG. 2. but wVth the 
^a",:;re a i^' «'--"on of their JenSb 

lolmc. 2 " ^ ""a' of 'be mold 

Thus, in FIG. 2A, the width of the notches 25 in the 
longitudinal- direction of-the laJnina V h ^il^lU^t " 
greater than that of the notches 12. with the result rta 
Ihe truticated crests or tops 26 of the pile formations 27 
of one lam.na 24 may be overlapped, at both sides by 
the notches 25 of the succeeding lamina. ' 
_ This enables the production of a sheet such as shown 
<5 in part in FIG. 4A. If it be desired that this sheet gen- 
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in a .hickness to subslant«l)y overhc the flat ^ ^j,^™^',,, tbe pile elements or fonnations 20. 

of the pUe elements 27. TTiere thus ^ f^'^^^^U^ ii^J^Keomcnl in the direction of 

ine a base 29 from which triangiilar or M^^' » ^ ^licti^ rows ^^d app^ximate IraDsvene align- 

fonnations 30 protrude; and *ese V^^.^'^^'^J^ S^ntTlhelenenl' direction transverse of said rows, as 

tegrally join one another at '""f^'^!^^ ^ Tte^fe d by the scheme of staggeriDg the resj^clive 

produce Pa«S ^="^""8 =M&nd-lJe molding formations of the mold laminae, whether they 

the thus-merged pile eleroente 30 lc. a zig »B . - ^ cireular However, the piles may also be at 

On the other hand, if the molded material be force^ ,o aai or circular, nuwc . f 

scraped or doctored off flush with the «=i,cie^26^ n^ eA shows a variant of the type of mold of HG. 

the mold 22^ the pr<>*uct (as wffl ^."^b; pr^„ction of pile elements which, rather than 

exhibit apertures or ^P^^/^ throu^ rts^^ ^ pyramidal shape, may be genendly 

remainder of the sheet being comected at «~ J \^ ^,3^ i„ c^oss section, and of a tapered conical w cy- 

is. the longitudmal dimensum of the f^J^'^^^^^' ScaVcont^r in efevaiioD. As before, such mold, 

in the direction of a given row. «^«» '^'JI*': X"h^r flat or foll-like in character, is constituted by 

tnres 32 of the next adjacent row, which apcrtnres are wMtwr J^^^ . j^- j ^^j^^^ 45, 

overlapped at each end «"'«;«?2'maf ^ lZTlhll2TJuJZ thicknesses. thTnotches being 

tions o the »ven '<>^^ S«cb a prodo^^^^ „^ ^^^^ ,be respective 

tagcoudy used as a l*^* ™?» iSd bv^al^n 'iuninae extend. Thus the central notch 48' is of great- 

flexibnity. as well as an ability to dram liquid, by reason ^ ^^^^^^ laminae progressing from 

of the apertnies. t. • ,k. ooDosite sides thereof are' of progressively diroiitislung 

. In no. 2B. the mold lainmae may be similar to ^ -raf seri^ds with notch«^ 4»" of minimum 
laminae 24 of F^G. 2A 2«t wjth on^ ^^^^^^^^ ^ S whSarsSnned externally by «n«o.ched laminae 

of the portions 34 between notcb« 35. ^g'"/ ' -rbe result is to redoce.a molding cavity which, though 

connected grid-type base confoimation is ^» stepped in increments about its perimeter, approximates 

with the pattern of Ae PJ^/^^ "'^^J^^^hS^S a uS^ circle (such as is shown dot^da^h line in FIG. 

from what is depicted m FIG. 4A. >» regard to the longi ^.^^ ^ ^ ^ciaied that other variations 
tudinal and transveise staggPnng f* '^^^g "tn^..„,^j 3^ ;„ ,bc Tvidth of the notches relative to one another wiD 

FIG. 3 of the ^'^^^es ^presents a ^0 ^^^"^j^ ^^.j^ ^^i^b. while the, perhaps approach 

by circular, penpheialhr notched ^J^"l^J^^J^.?^^ a bit less a perfect circle in cross section (for exam- 

rangement simdar to that of the flat p,e elliptical)? are nevertheless substantially cxnved in 

10 of FIG 2. Accordm^y. because of this simple basic pjc, ciijyu a./^ 

differcDce. lbe moM fragmentanly *7« |" ^7^. 3 is I^nme^^^^^^^^^ ^^^^^^^ ^ ^ 

desig^ted W ^-"Jf °f ••fhSf^HG 2^"'dS."ed rectangular^uO^ in the plane of the lamina tbe,*^ 

tMinshipsct^pon&igtothoseof HG 2^e desi^aled e ^ substantially cylindrical or 

by ^^n^P^-^-^e '^"•^F'J^f" 5: P^^^ 1"^' Tarallel-sided shfpe; while if the notches are. « in other 

descriptwn may thus be ^^<i T^^*' ^J"*^ embodiments. V-shaped, the resultant mold cavity will be 

tion that the mold of Fia 3 will produce a product ^b^3„,;3„y;,„„i„,V tapering-sided. In any instance, 

like that of the ™- 1." ^^^^ :,rran«mcnts «he molded material tends to form in a rounded external 

of^^di^i^m-^l'^^l.?^^^^^^^^ ^^:^:tz'^,^X^^ 

SL"o?^rt^es^ilfr ^L'^^&Jtl S^StS: be considered as being truly ^curved surfaced in cross sec- 

Should it be desired «? Pr«»««*.=»« *?^""t„7cC^^^^ FIGS. 7 and 8 illustrate alternative arrangements of 

pile-hke sheet, such as is '^'l^^.^^^^'J'^l^^^ mold or mold-constituting laminae of differing character, 

tenzed by a base 28 ^V'J^^^'^'^^^^J^'^'^S^ the mold being either a flat one. per FIG. 7. or cylindrical, 

alternatmg laterally «d Jon^^^^^^^ , 4, ^, j, composed of a pair of 

presen;e their individoal. discrete c^^ ^ban ^^^^ .^^^^^ 

^""^f ,Tr5l ?>.,?of 3A be emrtov^d n beveled or tapered at a land 51 adjoining the outer edge 

a mold 33 »*« °J ?«f • 34*?^ from or periphery thereof, and an intermediate plate or disc. 

IZ "brSl- nSSrwJfchTave'xS lamrna''52 which is similarly .a,.red a. 53 along both of 

or outward projections 36' alternating with the notches its outer side mfaces. , • cn 

of forming Sae 34'. These projections wDl penetrate 55 Between the lamma 52 and the respective laminae SO 

the material of the base layer 28', as shown in FIG. 4B, on either side thereof there are interposed a pair of like, 

leaving the perforations 32' in the latter, yet with the relatively thin plates or discs 54. which are sunDarly 

piles 30' wholly discrete and separate from one another. tapered outwardly divergent at sides 55 adjacent the outer 

as in the product of FIG. 4. edge thereof; and the laminae or discs 54 are provided 

FIG. 5 shows a portion of another mold element, gen- 60 with inwardly convergent V-notches 56 at spaced intervals 

erally designated 37. constituted by alternating disc along or about the. length thereof. As thus constituted, 

laminae 38. 39 of different peripheral notching patterns. j^^jj segment 49 will produce linear rows or series «»f 

Thus, the discs 38 may be provided with V-noIches 40 ^jj^ having a pronounced two-way outward taper fr«m 

of a like given width and radial depth; while an intervcn- ^j^^ ^^^^ ^ ^jj^^, otherwise similar to those appearing in 

ing disc 39 features V-nolcbes 41 of different (shown as es p|GS. 4, 4 A and 6. 

greater) width and depth. j . r v ». FIG. 9 shows a fragment of a further, alternative type 

This mold will produce a ^P'^-»*e P'oduct of which ^^^^ ^ composed ol a plurality of lamina 

a portion, designated 43. is ^ip" pjates 59 having V nolcbes 60.along.or about Jbe edges 

i >i:i«. laver 44 of substantial Ihickness trom-whicn there ■- v»<" " . . ,. . , ji. i- 

fnU«ally projec« a composite triangular or pyramidal „ th"«f which laminae are ahema.ely spaced by plai.^ 

I,neSation "s havinoa central large component 46. unnotcbed plate lammae or discs 61. the outer edges 62 of 

fnlegrally faced on eithe°r side by smaller formations 47 the ht.er coming Bush with the flat top lands or c,«ts 63 

of steooed shape It will be appreciated that the mold ol the notched plates. In the embodiments of FIGS. 7 

37 of FIG 5 may have its discs 38. 39 notched about and 8 and FIG. 9. the respective segments 49 may be 

the periphery tbeieof so as to produce parallel rows of 75 arranged to alternately stagger notches as desired, and 



Ibus produce varyjngly appearing and teixtured pHc-like 
products. ' 

F3GS. 10 and n of the drawings respectively flIusUatc 
alternative forms of laminated nJoJd, respectively desig- 
nated 65 and 66, in JBat and cylindrical shapes; white 5 
FIGS. 12 and 12A show pUe-Iilte prodncts molded "to 
such mold strnctures. 

In the embodimem of HG. 10, the mold 65 is com- 
prised of successively side-by-side plates 67 whose 
V-DOtches 68 are seen to be very deep as compared with 1,1 
the transverse and longitudinal widths of the notches 
Such notches are spaced by upwardly truncated molding 
formations 6^, likewise of relatively great height as com- 
pared with the rectangular cross sectional dimensions 
thereof. The staggered arrangement of the laminae 67 is 15 
seen to be the same as that of FIG. 2. 

FIG. 1 1 simply shows a similar assembly 66 of laminae 
71 which are of circular outline to constitute a cylindrical 
or drum-like mold. In other respects, the hminae 71 
of FIG. 11 are like the laminae 67 of FIG. 10, so that 20 
cwrcsponding structural features and relationships are 
designated by corresponding reference numerals, primed, 
and further description is dispensed with. 

The product molded to cither of the molds 65, 66 is, as 
diown in FIGS. 12 and 12A, characterised by pile forma- 25 
tions 73 mtegrally extending from a sheet-like base 74, 
but of a relatively elongated, filamentary or bristle-h*ke 
nature, as compared with those of the preceding embodi- 
ments. As in the case of the latter, the pfle elements or 
formations 73 may be produced in a wide variety of stag- 30 
gered relationships to one another, at the choice of the 
user in his selection and relative disposition of the mold 
• laminae 67. or 71. 

Characteristicany, and this applies also to the prod- 
ucts of FIGS. 4, 4A, 6 and others similarly produced, a 3* 
molded material, such as a vinyl plastic, tends to form'in 
scttmg to a cross sectional outline other than precisely 
rectangular, or in a somewhat shrunken, rounded-comer 
cross sectional outline such as it is intended to depict in 
HGS. 12 and 12A. Such natural shrinkage in setting wiH ^® 
bring about the presence of longitudinal spaces at 75 
(FIG. 12A) at the mtegral juncture of the pHe elements 
73 with the base 74, thereby having the effect of creating 
rows of longitudinally aligned pile elements, which rows 
arc transversely spaced slighUy from one another to 45 
afford distinct filamentary, brisUe-likc pile formations. 
As m all of the above product embodiments, the pile ele- 
ments or formations converge outwardly from an integral 
joint with a base surface or member of substantial thick- 
ness. The formations of the parallel rows are at least 50 
partiafly staggered relative to one another in the longitu- 
dmal direction of those rows, with the result of producing 
approximate transverse alignments of pile elements of 
transversely non-successive rows. The horizontal cross 
section of each pile formation adjacent the base surface 55 
IS approximately, though not exactly, rectangular; and in 
the illustrated embodiments the opposed parallel side 
elements of each section are disposed normal to the direc- 
tion of the rows, the remaining opposed sides paralleling 
that direction. gQ 

The invention also contemplates various modificatioiYS 
in the pile-like product which are produced by varyirig 
the heights of the pile formations or elements, or their 
relative spacings from one another in the transverse 
or longitudinal senses; or by controlling the hardness or 65 
color of ingredients of the molded composition, and there- 
by varying the rate of heat absorption of the material 
and thus vary the height of the pile dements of the prod- 
uct as a whole in diffy^ent areas thereof.. In this manner, - 
various' eyc-caicbiog visual patlcm efl^ccls, various tex- 70 
tural and visual contrast effects, etc. may be produced. 
Thus, FIGS. 13 and 13A disclose a part of a sheet product 
77 having a base 78 from which integraJIy extend pile 
formations 79, 80 of respectively different heights (see 
FIG. 13A), the effects being exaggerated somewhat for 75 
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clanty. Such product b molded to a mold of the general 
type of FIG. 10 or II, i.e., one in which the respective 
mold formations 69 or 6^ are uniformly shaped and di- 
inensiODed. It is possible to attain this differential height 
cbaractcnstic of the p3c components 79, 80, hence the 
locally patterned or carved visual effect of FIG 13 by 
ming soflcnable and moldable chips of different hardnc^ 
to constrtute different portions of the area of the molded 
layer, so that the flowable material will set permaDenlly 
m the mold at different times in the respective areas rcp- 
r«cnted by the pile formations 79 and 80. The same 
effect may be attained using at the different conlrasty 
areas, such as are deisignated 82 and 83 in FIG. 13 chips 
other softenable material of different colors or shades 
Thus, black chips ai^lied to and forirang the darker 
areas 83 wfll soften sooner and fill the mold cavities 
faster than white chips at the areas 82; and the result is a 
pilc-hke product which presents not only visual color or 
shade contrast, but also a carved effect due to the dif- 
ferential height factor of the pile clemenU 79 80 A 
highly attractive floor matting may thus be produced 
or a sheelmg very well adapted to other utilizations caB^ 
mg for a distinctive appearance effect 

FIGS. 14 and 1 4A represent, respectively; a section of 
a composite mold 85 and a product 86 molded thereto 
Tliese sunply illusUate the manner in which rows of Uys^ 
ptudinaHy spaced pile elements may be not ony longi- 
tudinally staggered variably in the loDgitu(final sense, but 
also bow the iransvcr^ spacing of the rows from one an- 
other may be controlled as desired. 

Thus^ the mold 85 is shown as composed of side-by-side 
assembled mold laminae 88 successively spaced from one 
another by plain edge strip laminae 89. A desired se- 
lection of the width of the spacers 89 enables the trans- 
wse spacing of pile rows to be controlled as desired. 
FIG. 14A IS lOustrative, and also shows bow the mold 
cavities may be arranged, if desued, to form pile elemcrits 
m a more or less random relation to one another, not 
Decessan ly in rows of transversely aligned formations as 
depicted m the mold of FIG. 14. . 

^^o^ a lamination of layers 
or phes 92 93 for the molding of a pfle-like sheet having 
different charactensUcs of shade contrast, much in the 
manner of the half-tone printing operation. In the pro- 
ducbon '^^'/^^^^Jrasting tone product or sheet 95 
9^9^ ^ '^f lamination of sheets 

^Lft pressure against a mold so con^ 

pM A\ ^/"* formations 96 of one 

togbt (A) and/or thickness (/) and a series of gen- 
erally simdar p,le formaUons 97, but of a different height 
' IhJckness {/-), as well as spacmg from one 
another, as shown in HG. 15B. 

^^M'^i^'^^i.^"*^ ^^'^'^ ^cb as the 

zones "A« of FIG. I5C, which are of one degree of dark- 
ness or shade, and other zones "B^ whidi are of a different 

^n^'^J^'^'"' ^ ^at the layer 92 

of FIG. 15A IS white and the layer 93 is red, the different 
proportioning and spacing of the mold cavities will result 
JD a zone "A- containing pile elements 97 which is darker 
in shade and/or color than zones at "B." Desired striped 
VKual characteristics may be attained due to this attribute 
^ h J*"- a half-tone reproduction, by the use of different 
tuft heights and/or spacings. 

FIGS 16A, 16B, and 16C represent the producU'on of 
still another modified embodiment, i.e., a sheet product 99 
which may be considered to have been molded from a 
lamination (FIG. 16A) of different soflenable sheets for 
example, a bottom, relatively bard^hjsc sheet 100 'per- 
haps red in color, a softer whitelbeel 101 in equal thick- 
ness laminated to sheet 100, and a third upper overlay 
sheet 102 of substantially less thickness and, for example 
Mack. When pile-like, the pile projections 103 exhibit 
body portions 104 of black, merging at their bases with 
black areas 105, and capped at their tops by tips 106 of 
white, all pile elements 103 being of equal height. 
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While in the above described alteroatives the component 
mold laminae are shown as being flush across the surfaces 
exposing the mold cavities^ it is to be understood that 
tbey may be non-flush in this respect, with resultant dif- 
ferent product characteristics. Sec FIG. 3A, for example. 

Any suitable means, such as the driven shaft and re- 
tainer means 107 of FIGS. 18-20, may be employed to 
secure the mold laminae together in an optionally adjusted 
relationship. Conventional arcuate slot and boll pro- 
visions 107' may be employed for the adjustment. 

In the embodiments of the invention described above, 
the molds have been shown as edge-notched in a manner 
to produce pDe elements of a simple symmetric shape, as 
a V-notch rectangular in cross section throughout its 
height. However, as iDustrated in FIG. 17, the invention 
contemplate? further modifications in this regard. Ap- 
pearing therein are four suggested notch outlines, as 
viewed ip a direction from the flat upright side surface 
of the mold plate or lamina. These notch outline^ rc- 
specUvcly designated 108, 109, 110 and 111 may be gen- 20 
erally symmetric, as the notch 108, but non-rectilinear 
sided and inwardly terminating hi laterally outwardly 
flared curved portions 113; or they may be booked at 114 
(notch 109); or of smuous contour in notch 119; or they 
may be of symmetric-sided, curved yet downwardly con- 25 
vergent character, as the notch 111. Pile-like matenals 
produced from molds constituted by laminae of these 
sorts will exhibit distinctive differing textnral features, 
and many other mold designs are of course avaflablc. 

Of whatever character or shape they may be, the notches 
through the edges ctf the mold laminae, extending com- 
pletely from side to side of the latter as they do, may be 
readily and inexpensively produced, as by die stamping 
the respective individual laminae and then assembling 
them together in the desired mold notch pattern. 

Since the molded material is a flexible one of amorphous 
internal structure, and can yield for withdrawal of the 
pile formations, long or relatively short, from the notched 
mold cavities, any desired configuration of pile elements 
is possible, as evidenced by the special forms of mold 
lamina shown in FIG. 17. 

FIGS. 17A and 17B suggest how the invention may be 
ojliUzed to produce pile-like sheets which will interlock at 
the pile elenwnts thereof when pressed together. This 
could serve the function of a "zipper^ type fastemng. 

As depicted in FIG. 17A the pfle elements 115 of the 
respective sheets A and B arc shown as molded of a ma- 
terial having particles of magnetic material, such as 
alnico, incorporated therein, as indicated by stippling in 
FIG. 17A- This provides a very strong magnetic inter- 
grip of the pile elements 115 when intenncshed as shown 
in that figure. In FIG. 17B the elements 115 are shown 
as hooked in form and in an interlocked relationship to 
afford a similar releasablc connection of the sheets A and 
B to one another. 

In the above described embodiments the pile members 
have been illustrated and described as being of a regular, 
substantially rectangular cross-sectional outline, whatever 
the nature of their shape may otherwise be. In most 
cases the pile elements have been characterized as bemg 60 
generally pyramidal or triangular; though a mold for a 
curved section element is shown in FIG. 6A- Forms of 
this kind are very practical, since it is possible, as indi- 
cated above, to produce the mold laminae fast, efficiently 
and cheaply by a die stamping and edge notching opera- 65 

tion. . , ij 

However, FIG. 17C shows an alternative type of mold 
140, constituted by a side-by-side series of laminae or 
discs l41 each having-a longitudinal series of recesses 142 
extending inwardly thereof from an outer side edge. 
When registered with one another these recesses of suc- 
cessive laminae 141 form the molding cavities 143 extend- 
ing radially inwardly from a disc edge, successive cavities 
being separated from one another by the matenal of the 



be of any desired shape, cylindrical, conical, of non-ur- 
cular outline, rectangular outline, etc. Usiiaily they wall 
be of circular outline like the product of the mold of FIG. 

6A. . 

FIGS. 18, 19 and 20 show various suggested procedures 
and apparatus for the forming of the moldable material 
against a mold constituted in accordance with the above 
illostrations. In each case the mold structure as a whole, 
generally designated 116, is a cylindrical or drum-like one 
for continuous quantity production, but might equaHy 
well be of a flat plate character for job production. The 
mold may be constituted by an assembly of edgc-notched 
plate laminae, as described above, or by an assembly of 
flat or circular plates which are ihrough-apeitured from 
the sides thereof, as will be described. 

In FIG. 18, the mold drum 116 may be constructed of 
appropriate metal or other material having necessary heat- 
resistant quality, in the event beat softening or setting is 
involved. A sheet or web layer 117 of the moldable 
material, for example, an elaslomeric vinyl material or 
the like is trained and advanced around the cylinder or 
drum* as by means of an endless pressure belt 118 actu- 
ated around idler rollers 119 and pressure applying rollers 
120, with belt tension maintained by an adjustable back- 
up VoU 121. The pressure need be only sufficient, de- 
pending on the flowability of the molding material, to 
cause it lo flow into and form in the rnold cavities. The 
drum 116 has suitable elements or coils 116' for heating 
or cooling the same, if required; and the speed of rotation 
of the drum and travel of the material 117 is adjustable 
10 permit at least a partial hardening of the matenal, as 
pile-like by pressing the same into the piling notches 122 
of the drum, so that after leaving the latter, the pile ele- 
ments will retain their molded shape. Some further cur- 
ing or setting of the web or sheet may be necessary after 
it leaves drum 116; and it may do this in being forn)ed 
into a roll at 123, or by being led off for severance into 
desired lengths, as indicated in dotted lines, the piIe-liRe 
material being in each case designated by the reference 

numeral 124. . j- *, 

It is to be understood that in any of the embodiments 
of FIGS. 18, 19 and 20, the procedure contemplates the 
further lamination to the basic sheet or web 117 of neces- 
sary or desired backing material or sheets, per FIGS. 15 A 
45 and 16A. It is also contemplated that any desired ai>^ 
plication of softcnable chips may be applied to the web 
117 as an incident to the piling operation. 

FIG. 19 shows an arrangement in which a flowable ma- 
terial as in the formation of a plastisol, is applied to the 
drum 116 through an elongated, hopper-like nozzle or 
slit 126, entering the notched mold cavities 122 of the 
component mold laminae and further providmg matenal 
for formation of a backing sheet layer or stratum 127. 
The material is urged against mold drum 116 by a farther 
web or sheet 128, which may be at the same time bonded 
to the layer 127. Desired pressure is applied by rollers 
129, the bonded laminate issuing at 130 for further com- 
pletion (if necessary) and disposal as desired. As in 
the embodiment of FIG. 18, pressure is applied approxi- 
mately 180* about the drum 116 to insure the desired 
degree of setting of the pDing. 

FIG. 20 suggests the procedure of horizontally advanc- 
ing a wholly or partially processed sheet 132 in the direc- 
tion of the arrow lo which a substantially thick coating or 
layer 133 of plastisol or like flowable and moldable male- 
rial is applied, and controlled as to thickness by a doctor 
blade 134. This material is pile-like in the manner de- 
scribed above and bonded to the sheet 132 in passing the 

mold drum 116 . ' . 

70 The invention further contemplates a procedure mclud- 
ing the application of powdered crystalline or particulate 
material capable of being rendered flowable and moldable 
to the periphery of a heated mold drum 116. Such 
softened material is pressed into the mold notch cavities 
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FIG. 18, or a separately pressed web which jnay bond to aW* ;„ ^* ^ t ^ 

the lesiD, emerging fn)m fbe mold as a laminated compc 22 ^ """^^ ^^^^ "^^^ 

nenl of the piJc-likc sheet. In afl cases, it is contemplated Pfo™ tKp aW.^ ^ . . , 

that Ibe product may be formed of a rubber compoimd, a rrbTnnt^^ifTi,^ an(f apparatus conaderalions, 
being set in desired condition by a vulcanizing procedure! 5 Suction of inventroii encompasses the prt^ 

^ FIGS. 21 and 22 of the drawings iUustrate^ altema- ^ ^^^r Jli^^^ m ^f*"'?^ n>atcrial, exhibiting 
live procedure for assembling the mold, generaDy deag- S IJllIIw and blunt pflmg formations, or rela- 
nated 135 in FIG. 22, which differs quite substantially wiv re^mM n ^if^ 

from the previously described embodiments, in that the ^ ^.Il^u injection or hjgh pressure procedures, 

molding cavities arc arranged to extend in a sidewise di- l??"^ ^^^^^oforo employed, 

reclion of the lamination of plates, rather than from an " ^^f^^ practiced in con- 

edge thereof. However, in the broadest sense of the t^^^ production utilizing continuously rotating mold 
mt^ding procedwe, the same principle is followed as in equipment constituted of component mold lamJ^ 

the earlier-described forms. uations. Yet, under controlled c<»ditions, for example 

Thus, successive laminae 136, 137, 138 arc provided t> ^-^^J^V Pressure, the equipment is capable of 
which may be either flat, per FIGS. 21 and 22, or arcuate ^? '"Jf^.'"^^ production at a continuous high output rate 
so as to produce a cylindrical or drum-likc mold. These f corresponding to or exceeding that of 

laminae are apertured from ade to side therethrough v ^ , J«»strated and described forms. A rate 

rather than from an edge thereof. FIGS. 21 and 22 a ^ possible, 

schematic, in that they show the topmost plate 136 as on * ^° .'fPp'*^"* aspect of the present invention, in regard 
provided with holes 140, 141 and 142 in spaced progress Jit ? apparatus, resides in the fact that the as^ 

sion, these holes bemg respectively rectangular, ciroilar ^^'Y a lamination of notched mold plates permits 
and triangular in shape; whDc the next lamina 137 has f-"^ ®^ / ^^^^ ^^^^^ ^ molding and set- 

similar boles 140% 141' and 14r, respcctWely in a operation. Thus, there is no possibility of such gas 

similar transverse spacing; and the third lamina 138 in ««: f^^™«^»on tending to mar . the individoal outlines of 
turn has like shaped apertures 140", 141" and 142" cor- components, in any embodiment of 

respondingly spaced. FIG. 22 shows further variations ^''f^P''o<roct It follows that the latter is uniformly pcr- 
in the respecb've plate apertures, as will be described. regard to the contour and size of its individual 

While it is unlikely that the specifically different type ^^ w^f v ^ whatever such size and shape may be. 
of plate holes schematicatly shown in FIGS. 21 and 22 r v™?^- • invention is not to be regarded as specifically 
will be employed in any given mold, nevertheless, these ""'^^ed m reference to dimensional size of the pile de- 
views show the wide variation of molding cavity ouUines ui^^^ nevertheless, for the sake of iHustration, rather 
which may be built into a laminated mold in which the ^ro^^ pyramjdal tuft formations, such as the formations 
cavity formations extend from side-to-sidc of the con- \ ? and 45 of FIGS. 4, 4 A and 6, may be considered 
stitutent laminae rather than from edges thereof 0= ^"^^ ^ ™ ^^^^^ say, Va inch along the direction 

Thus, with the through-openings respectively aligned ? ibereof, about the same dimension in the 

with one another in the fashion of FIG. 22, it is seen that ^ongitudmal direction of a row of formations, and in the 
the rectangular openings 140, 140', 140" may be of ^f'^bborhood of V& inch or less in height. Such a pile- 
identical cross sectional area and shape. This results in «f product will constitute an cxcclleot multi-direction- 
a mold cavity 144 (FIG. 22) of uniform cylindrical cross 40 anti-slip shoe sole, or other anti-friction 

section; and accw^dingly a jsle element erf corresponding cushion structure such as a floor mat. 
uniform cross section throughout its length will result '° '"ore finely piJe-Kke 

the cross section being dctcroiined by the shape of the ?cA°^i*^ iHustrated in FIGS. 12, 12A, 13, 13A, 14A, 15B, 
apertures, and, of course, not necessarily rectangular If dimension of the sHm' 

On the other hand, the openings may be of varyin- Wament-hke pile elements will be of the order of. say 
cross sectional area, though uniform in respect to tbciT 45 'f! tt>fn Me inch by about %2 inoh, and of a height of 
shape, circular or otherwise, -njus, the openings 141 ^V^^^ V& mcb. Such a product is adapted to a multitude 
141' and 141" may be of frusta<onical shape and differ- ^^V^^r gloves, highly cushioned floor mat- 

ing diameter, their ouOines merging progressively with batJung caps, and the like, in any of which adapta- 

one another to provide a composite cavity 145 which is highly popuhtioned nature of the piling makes 

Itself of elongated fnislo-conical shape. 50 ^^^^'^ "*^"y attractive visual and textural effects as by 

On the other hand, a stepped but generally pyramidal ^ described in connection with FIGS. 13 

cavity 14« may be produced by shaping another set of and 15C, and FIGS. 16B and 16C, 

0ate apertures, 142, 142' and 142", in a similar shape but ^^iTI'i? or without aperturing of the base, as sugcested 

fj^^sively diminishing area, so that a pile element JS?^' 
molded therein will have a generally pyramidal outbnc. 55 , 77^^ I^f '"^'^^ ^^norss embodiments herein illos- 
Similarly, a generally corneal pDe element may be formed f ^^^'^ ^"/^ described exhibits a series of platc-like laminae 
by making holes 142, 142' and 142" of curvilinear cross ^ ^^^^ r>^U forming provisions, those skilled 

sectional oulhne. m the art will perceive the possibility of constructing a 

in any form, the mold laminae 136, 137, 138 wUl be ^^^^ similar capabilities by the use of a con- 

^embled to a base lamination 14S closing the ends of 60 ^^^^^^^ helical-wise to bring successive lami- 

the carvities, as shown in FIG. 22. nae portions in side-by-side engagement tith o^ Inoth^J 

'^'^^^ ^> PJate portions having mold formations formed therein 

l^ll^^^r^ boles described above may be readily^and f^^j^^ P^or to or during the winding operation 
or o,f^ v"^ formed in the laminae by punching, drilling '"8'^- "«I«s more specifically claimed, ^e terms "^Xa^ 
p^u^tL^r^n'".-'^'^ as in tbf ^ "laminae" are to be construed as apSg to s^h 

^J^.rfn? r P""^"'^ by other known method ^ variation. TTie same is true of other varianTorocedi^l 

ut^liT^ . f'" f ^'-"^"'^ ^ Mr structural modifications which wilTsuooertS m 

irf./. n^H-"*^i *^ ' • ' '"'^'^y peripheral selves to those skilled in the art 

escape l^.ween .3,bg turfacc TZ',StZ\. Tbu of ny^i 3 wid"tS,:Snv'"'' an amon-hous one 
preveniiog surface maning of the pile elements Ih^t • t t " ' °^ °°'y general 

of elongated filament like cbara^^Tcr or blunt^n "T" k**"'^ ^« 

line. All other advantages described above are alta^: ,5 Tchl,^^7J^\7^^^ 

diiam 75 or cnaracienslics of the product which are desired to be 
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attained. To cDumerate ^cific examples of inatcnals 
suitable to tbc multiple objectives hcrcin^ratiODed 
would uselcsdy bmdcn thb application. Qoalilies ctf 
Imowii molding maleriab appropriate to^^^ 
famiUar to those having ordinary skin m tbe ait. 5 

The drawings and the foregcmig ^deification .canst>- 
tmc a description of the improved pile-like roatcnal and 
process and apparatns fca making same m sftch fuTf, 
clear, concise . and exact tcnns as to enable any person 
skiBcd in the art to practice the invention, the scope of 
which is indicated by the appended claim. 
What I claim as my invention is: . . ^ 
A pfle^like molded product, coropnsmg a base hay- 
ing a plnrality of paraHel rows of pile formations of 
pyramidal shape integrally formed on and projecUng 
. from a surface thereof, the formations of the rcspecUve 
transversely successive rows being staggered relative to 
one another in the Icmgitndinal direction of said rows, 
said base having apertures therethroogh separating some 
of the pile fwmations of tbc respective rows from one 
another, the apertures of a given row being in transverse 
alignment with pile formations of an adjacent row and 
being overlapped lonptudinally by the ends of sroh inlc 
formations, the respective pile formations of said given 



and adjacent rows also lonptudinally overfappmg one an- 
other to provide an integral connection of said respecUvc 
lale formations at the overlapped poitiofBS thereof- 
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